Investigations on PVD Al/Ni electrocatalysts for alkaline water electrolysis by Kjartansdóttir, Cecilía Kristín et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Investigations on PVD Al/Ni electrocatalysts for alkaline water electrolysis
Kjartansdóttir, Cecilía Kristín; Caspersen, Michael; Egelund, Sune Daaskov; Møller, Per
Publication date:
2015
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kjartansdóttir, C. K., Caspersen, M., Egelund, S. D., & Møller, P. (2015). Investigations on PVD Al/Ni
electrocatalysts for alkaline water electrolysis. Poster session presented at 20th World Hydrogen Energy
Conference 2014, Gwangju Metropolitan City, Korea, Republic of.
3.1 Diffusion
-  Up to 30 minutes heat treatment of the Al/Ni couple at 
600  leads to a fast formation of leachable intermetallic ℃
phases (Al3Ni2, Al3Ni) (Figure 1)
- Columnar structure of the PVD Al results in fast grain 
boundary diffusion (Figure 2)
3. Results and discussion
1.1 Alternative electrodes for alkaline electrolysis
- Manufacturing of low-cost and efficient electrodes for  
alkaline electrolysis, plays a crucial role in promotion of this 
technique as a suitable route for renewable energy 
storage.  
1.2 Characterization of HER and OER properties
- A new method for manufacturing of Raney type electrodes 
were investigated and the electrodes were characterized 
using conventional electrochemical techniques.
2.1 Manufacturing of electrodes
-  Deposition of Al by physical vapour deposition onto Ni
-  Diffusion of Al and Ni leaves a Raney alloy suitable as 
skeletal catalyst for increased gas evolution
- A porous and highly efficient electrode was created 
- Fast diffusion of Nickel  in columnar Aluminum occurred
-  Longer diffusion times yielded higher HER activity. 
-  Only slight changes in activity for the OER with increased 
diffusion time
- HER overpotentials @100 mA/cm2 as low as 123 mV 
(385 mV lower than polished Ni)
-  OER overpotentials @100 mA/cm2 as low as 338 mV (74 
mV lower than polished Ni)  
4. Conclusion
1. Introduction
2. Experimental and procedures
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3.2 Characterization of electrodes
- Hydrogen and oxygen evolution reactions were measured 
using steady-state voltammetry (Figure 3 and 5)
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Figure 1: Diffusion of Al in Ni vs. time
Figure 2: Columnar structure of PVD Al
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Figure 3: Overpotentials for hydrogen evolution
Figure 5: Overpotentials for oxygen evolution (OER)
Figure 4: Top-view of activated NiAl surface
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